In vitro inhibition of cytochrome P450-mediated reactions by gemfibrozil, erythromycin, ciprofloxacin and fluoxetine in fish liver microsomes.
Inhibition of mammalian cytochrome P450 enzymes (CYPs) is well characterized; major hepatic CYPs can be inhibited by drugs and other environmental contaminants. CYP function and inhibition has not yet been well established in fish yet these studies are important for several reasons. First, such studies will provide functional information for non-mammalian CYPs. Second, specific inhibitors can be used as a diagnostic tool for studying CYP-mediated reactions. Lastly, pharmaceutical mixtures are found in the aquatic environment and adverse effects associated with drug-drug interactions, including CYP inhibition by pharmaceuticals may be of concern. Using liver microsomes from untreated and β-naphthoflavone (BNF)-treated rainbow trout, eight fluorescent CYP-mediated catalytic assays were used to assess in vitro CYP inhibition by four pharmaceuticals: fluoxetine, ciprofloxacin, gemfibrozil and erythromycin. Expressed zebrafish CYP1 proteins (CYP1A, CYP1B1, CYP1C1 and CYP1C2) were assessed for inhibition with selected substrates. All pharmaceuticals decreased the metabolism of a number of substrates. Fluoxetine was the strongest and most broad inhibitor of CYP-mediated reactions in liver microsomes. Zebrafish CYP1s were strongly inhibited by erythromycin and fluoxetine. Although the pharmaceuticals are selective CYP inhibitors in mammals, inhibition across a number of substrates suggests they are broad inhibitors in fish. These data demonstrate that in vitro hepatic CYP inhibition by pharmaceuticals is possible in fish and the patterns seen here are different than what would be expected based on CYP inhibition in mammals.